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A novel enzyme with a microbial origin which has an activity of cleaving disaccharide glycosides (in particular |3-primeveroside 
and/or disaccharide glycosides similar thereto) in disaccharide units; and a gene encoding this en2yme. Various components can be produced 
by treating disaccharide glycosides or modified glycosides with this enzyme. 
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^mma. :immmW: w{^^--:fv ?^-<u^y\^^Rxf/xa^(Dmui^. sr- 

z.f\.h(D^%^^i^(Ofit^-<^^ ^yV'fvr)v::i~)V^ (z) - 3 -^=5riry-/u 

y 7< ^ n K ( iS — prim ever oside^ 6 — O — jS — D — xylopyranosyl— iS — D — 
glucopyranoside) fe5V^{l^(7)Mai$:(D#^£;5^ltlS$tLfc, Sfci, ^ (7)fiil(Z)RiI 

^c^oT^Tl^5o yx^y^t^ <if(7)-^^ n-if^ y y-<P^>^-— 

J: o T -H -^-^ »r ^ ^^-t ^ r ^ ^3 n T V ^ S . 
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8-140675). ^(Dm^\^mLxni^t/ut^m^^nx\^^fi\^i^uvh^tc. §ia 
(i^ati. m^'^m\^^m-r6Jjm(Dmm-Am<m^nx\^^tz. 

-r^ctib-^. if.^mt. :zMWM^. #(^i3-yy p<-<pixK^tj«/xtt^om 

ifj irP^^o ;$:|S0^<7)v^^'y nv^y-iffl, r«lia^^*:|::f'^ffl tT^z:«^f^ 

m-rh^'i^i^i^n\^xi^^ . WL^a^^j^^'y^—^t^^WbLxmrn 
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m\^(Dmmamit^'j^mmm (M^^m^ tba-sor) ^fflv^xtfofco 
mm^yy'7^30]ii t=imMmi^m'RtLx^<y:=-hr2y^::^;u (pNP) yy^ 

40°C. -t'-'Y^/W^-r A22.5sec.T'9.75^rBlSJS$-ti:fcf^. j^^-t h U A 250 
id ^Mk. 412 nm OPi^^^SrM^ Lfc„ ^^5^ (DtJ^fiSW 

^(Df-tt? 19 \^ 20 mM@^mir« (pH 5.5)^ffl V^T|53ai^^l'i^ tfCo 

(2) /3 -^v^nv-^■-^ffgt4 

^t4(7^ffl:^{igSi{l::^^WiSg (^^^tM. TBA-30R) ^fflV^T^Tofc. 
^*i^^7'/H0^1 irSKi: LT^>°7::^ hP73i:^7W (pNP) i/V^r^v-K (//l^ 
^^±m) ^ 2 mM (pH5.5)}'^^0-li: Li?)fc h(D 200 tU^L^ 

40°C. ^yu^-r A 22.5sec.-egJ^;$-^fc:tt. U -^i^ 250 h1 

412nm(7)Pi^^^^iij:SLfc<,f-:/-7°/WS*(Z)^'7>'^(7)SiJ^ttSK'^l^(?5{-t^^ 

y) 20 mummmwrn (ph 5.5)^m\^^xmm\m-^Ltz^ 
:L(Dm'^rx^R^^^ 1 Ji#^-&5^ms^ 1 mtt Lfdo 
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-^m^Lxii^o. zthhomm^mmfmi^mmxmmLx. pNP-yy^^ 

K^/i^br^^^ 19 ttl pNP ®il?§tt^Wt r i: 

«i: LT-»il^a^Ii: LTv'i/y ix^— if y -::^>'^^'1- 
®Raper, K. B. and Fennell, D. I. 1965. "The genus Aspergillus", 

Williams & Wilkins, Baltimore. 

©Kozakiewicz, Z. 1989. Aspergillus species on stored products. 

Mycological Papers, No. 161, CAB International Mycological Institute. 

(ElAl-Musallam, A. 1980. "Revision of the black Aspergillus species". 

University of Utrecht, 
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=3 n::^-(Z)^# $fiii:@48~50 mm (25°C. 7 0). Sffifit^'n 

(duU green) ~ii?c^tfe (grayish green) . ^ffift^^^ 
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nn^-(7);k:# $ttii:@78~80mm (25°C. 7 0). Sffiftt^'n 

(dull green)~^^life(grayish green). «ffifiM#,~Mfife 
(yeUowish white)o 37^ (3 0) T(D =i p ^-(D^^ ^ (ijiC^ 73 
~75mmo 45°C-C^j J; < ^feWI-^o 
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S^a^ct 19^1:5. 125-800 Jim (^< {1 500 ^m 
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it^ 10~25^m. ^^^^^Jff^. 2/3 \zy ^ T 9 -( 
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• 7 ^ r ^ ^ K : 

5.6—12X2.4—3.2 ^m 

• : 

2.6-3.6 nm. «-£E^]fF^. Ififfi. 

• ^OpliS-? : 

5 



wo 00/18931 



PCT/JP99/05346 



Mf^T. L;6^t 5 /^T< J: 9 ^cfff^Cnodding appearance) t^^c^ b^c^V\ 
(Aspergillus fumigatus) X*h^o 
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var. niger T 5 „ 



7 



wo 00/18931 



PCT/JP99/05346 



T^^/^^/l^:^ {Aspergillus niger) IFO4407. T 

{Aspergillus niger) lAM T :^-</V^;v:^ y ^IS^T. 

{Aspergillus fumigatus) IAM2046 ^t' tj^O^Mtg/O^IISfx^ tlfCo tfc. ^ 

fco ^(Dl^^. ry^^Ji^^^VT. {Aspergillus) M^ 
{Penicillium) Jg. ^)V'fy^ {Rhizopus) M> Ui/A^i— /l^ {Rhizomucor) 
{Talaromyces) Wk. ^jV^f-cc.Vy {Mortierella) Ms ^ 
Jj 7" n ^y ;^ ( Cryptococcus) Ms 5:i57n/-<i5'7^yfj7A {Microbacterium) 

n y ;^^/^^'r y A {Corynebacterium) Wk. T ^ "f- J y ^^7. 
{Actinoplanes) mm(Dm^ ^ tf?^t4^5ftl§L^Co 

efi:'^^tlfc#5@m^tl^ ^\^\'i^^nm {m^Li-i, mwwiu. mmum. nmm 
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m'Bm io~5o'c. 0 * t < aora^-c, i~i5 0 r^i. l < « 4 ~ 7 0 

-:/^y^-\z.^^y^%i^m%mm.mmw^x^h. ±iziib/c:#s 
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w-rsitfST-^osfeff p^n^c mm\±t Lxit. ^i^^^ < tt5 o%&.±(Dmm'\i^ 

n9 5%iix±(Dmm'\'ki:^-t^mi^'T^hif^^tt^x^^. :^mm(Dmm^=^ 

- h'^^mB^t LXn&.r(D^ot£yf^}) K (D N AtfcfiR N A) 

Tta (a) ~ (g) ^^hmtR^n^^yf-V . /O^o. ~^ga 

( a ) ia^ij*(7)sa^ij#:^ 8 (^iE*fe(Z)T ^ y ^la^j^^-rs jj^ y - k 

i-S/}<y Ks 

(b) m^mom^m^ 8 \LBm(Dr ^ y mmm^m^x s imxnm^m(DT 

id) mnm(Dm^m^7 \ztm(Dm.mm\^i^\^^x. imxnm^m(D&Mt^ 

(e) ±m (a) ~ (d) CDV>-ftL;6^Cta^O/Jf y U;^^ Kt-:^ h y Vv^::. 

yhf^m^rx^^4y^vy-(^'t^mB^s 

(f) _tE (a) ~ (d) (7)v^-fn;6^^^ta^<^4^y ^:tf-K(cffii^tt^#-r 
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(g) ±fH (a) ~ (f) (7)/>/^< i:^)V>-fn;6^lo(^ta«<D7}<!;^^U;t^ 

256 ^ 7990-7997 M (1981)] i "9 T 5 7 ^la^ij^o'tfT [-/ht^^^z-^^ 
— ^>^f-4 7 6A, Ty'y^ V /"^-Y (Applied Biosystems) l± 

^::#tLTt>J;v^L. h^\^^i-±^ ^^^^ muwTk'j^mmm^i'^^^^xmmw 

r 5 L-C#P)tL6^5>T^ y^ia^J(7)'|f$g^Sl::. 7^^P^(^i^^?r=i- K-T^ 

7 y-^^yV^— -r^^zi-TJ^^ [Molecular Cloning, A Laboratory- 
Manual. T . '^^Ty-A'^ (T. Maniatis ) itlll^s :^-f^)V'^ /n 
yif^yV^)— (Cold Spring Harbor Laboratory ). 1989 ¥^fT] i-E 

PCRSiS^fTV\ iW(Dai5^-ifJt^#^o PCR ?ifi. PGR T^ynv^- 
(PCR Technology. 5/ h (Erlich) HAli^. y^Vy^ hy-f^:^^± 
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(Stockton press) . 1989 i'mm<D:^m^mcxn 0 . Mf'. ^(omm 

Tm(DmMMxnT ^-</^^Ji^:^ y ^ IAM2046 ^fflv\ PCRfe^fiJ 
y (Gene). ^ 60(1)#. ^ 115-127 M (1987)). 

X-r^itfe^. ^;?Ky^i5'^;^^Ktc:+BI^'l4^#i-6jKy55^^:^^K. ^tJ^I^ 

K /5> PJ! CD ^^^gtt ^ W-r 6 PS 19 -a * ti 6 . 

XSSC. 1.0%-/n -/^:/i^'^iJ, 0.1%N-^ !>n^yHfyw:3'>>-:M> y 
0.02%SDSo 

ry^-</i-^/^:^ 7 ^ IAM2046 ^fflV^T^i^SSa^li;55PJb/^l^^^$tlfc 
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-fo^v^ttcDNA y-/0^b. mnmi (D:^mm(Dmmmi^i^ tmm\i 
(7)i«v> DNA ^mm-r^ r t ^^x^ 

-fy y -fc^V^ficDNA y-^ia^^btfc-:^^ ovilISri^^t. 6X 

SSC. 0.5% SDS . 5Xy^V/^y^:y. 100 ^g/ml f-^ffi^ DNA 

i-^o Z(Di'^ tiym^ 0.1% SBS^^tfGxsSC 4^. ^S-e 10 ^j-PbI^ 0.1% 
SDS ^-tt?6XSSC 45°C-e30^^Ti5fc?l^tfcfI. h 7 v^;<i-^'" 9 7 ^ - 

■/p--/i:#M6^i-^^'i'-7'y y^x-r^ DNA ^mmi-^:Lt^^x^^. 
45°c) r t \z^^xm^ /^t@pt4^^-rjtfgi^^#^ :it^^x^6. 

#^tLfcSfs^;5>@6^(Z)*^PJ(7)^^?gtt^^-t-?.4^y-<:/^ K^=i- 
mfs T 6 i:^ 9 ^ miS-r 5 t«i (1 . ^ ^ $ j^Sifi^iJ ^ (Z) o 

=■ - K-r 6 jt^E^ -t? fe 6 9 ^ r i -e # ^ o 

f 5 1 ^ { i j^x T o ?i ^5 5 ^ :i: ^ o 
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^i^tLXn. i^mm. ^^^jvt. {BadUus) m. 7^Y\^v'fV'^4^:^ 
{Streptomyces) y^V^yti:^ {Lactococcus) m^(DMW^. ^ytixi-r 

^i?^ iSaccharomyces) {Pichia) M> ^ ^J^u-^^^T. 

{Kluyveromyces) M#<^^^> T>^^/^=^/U;^ {Aspergillus) ^:=-iy^) 

t^M. {Penicillium) h y =ixVu-^ {Trichoderma) U ^V:^ 

{Rhizopus) M,m(o^^^mi)^mihfi^MmmmtLx\-t. ^^^a.n^^;v7. 

^iipH. ^SpH. SK#^14^0'|4K;J5/>Lm^ceof::*^P^(7)^ 
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^ 1408-1412 H (1982)]. ^it^mijlli:t LX . Ca-S] dNTP#^T. ~* 

li^-y (Gene). ^64#. m 
313 -319 M (1988)]. PGR ^fflV^^S;^?'* ^ LT. Si^;^t^-^^;^"^^i3B;i 

hU- (Analytical Biochemistry) . M 224 ^ 347 ~ 
353 H (1995)] #^fflV^ 5 ^ i 5o 

5/ :/ K t'"^ y :y ^ :^ (gapped duplex ) fe. ^ ^ 5/ ^ T 
:y X y (Nucleic Acids Research) . ^ 12 ^ 24 ^ 9441- 

9456 M (1984)]. mmmmommm^^^i^ir^:^^^ ir-r^jT-^u^i^ 

^-^r^ :^ h y ^ 200^. Ifi 81-88 M (1992). i>-y. M 102 ^ 67 
-70 H (1991)]. dut (dUTPase) t nng (f>7V/WDNA ]) =^ i^v—^) 
'^M^ffJffl-r5^?fe C^^^/^ (Kunkel) ■/nv^-xVi/^X if 
i-iysi-^u yty^ f-^rnvv-X -f" USA. ^ 82 f5 488 -492 

M (1985)]. DNA^^y ^ 7~if-S:t>' DNA y ^fflV^fc:T^//^-'^M^ 
fijffl-rS^lfe [;^-y =^'^^5^ 1/;^-^ K-^-Y l/iJ'T^ >y K x^T/u Ty^<- 
(Oligonucleotide-directed Dual Amber : ODA ) ?i. v?-^. ^ 152^. ^ 
271-275 H (1995). W^^p 7.289262 -^^IB] . DNA (Df^^^ Sri^2» ^ ^fd 
(#^¥ 8-70874 ^<2^fB) . BNAm^^^Rf^L^^Mm't^^ 

y^^^n^mm-r^m^ (#rj¥8-i40685 ^^$g). sijPS^*<7:'isiiifi5{iL^# 

(USP5,512,463). ^mimmummB^^^^ir^-ifm DNA-<^^^-<^ 2 

mm<D':fy^'r~^m^^fz. vcn\^x,^um i^y-y. w, 103 m 73-11 m 

(1991)]. T^/^-'^H^flJffl tfc PCRt::J:5;^ife Ciai^^rj WO98/02535 

5/^;^fe^fflV^fc Mutan (^^^tl) -G (SfiitM). ^ ^^^/WiSrffl V^fc 
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Mutan immmm) -k {^mm^±m). oDAm^m^^tzMutan i^m^m) - 

Express Km (^ffi^tt±0). '^B^Affl:/^ ^ -7- t° n :^ :7 y ^f- 

(Pyrococcus furiosus) S M DNA 4^° y ^ 7 — if ^ ffl V > fc QuikChangeTM 
Site-Directed Mutagenesis Kit l^^hy^i^-y (STRATAGENE) i±M] # 
^fflV^Sr PCRj'i^filffl-rS^-y h LT. TaKaRaLA 

PGR in vitro Mutagenesis Kit (SM3ali:M)> Mutan (^^j^^I) -Super 
Express Km (£?g5tl±M) ^^fflV^S r ,1^ ;*5-e# 5o 

fcsv>tt, u^^-ricm^^^tcnmmm(Dmmxn^i-^^ tiz.x.v) ^ ^mm^ 
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*5v>-c. m^i-i r#pj (DuuxmrnLfz^. in^ icTcmi^x^y'^-^-^y 

(Dmm^n'?^tT!)^x^6o 
tfc. v^^'y =ii/^~~-if^^i]fflLT^^. ^si?gt4)55c5>i:7°y ^-<^- 
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=^^yy-"^^M^x4 y^^^-h-r^. ^(Dm^n. 

i^iTs ^mmi:nMm\^^^ ^^^^trmimmi-^^K ^mMi-i^(Dmwi:m 
mmm i 

T^^^/W^/l^;^ ^;5f— IFO4407 bt>l-r>^^/^^/l^^ — IAM2020 

O.iroKH^PO^. 0.05%MgSO4 • TH^O. pH5.7) |::T 30°C -M<t5t§«f^^ 

mmm^^m^^M o.3%^m.. o.p/okh^po,. o.osroMgso^ • 

TH^O. 2%'^m'\^y''y'^y. pH5.6) in 1/100 fiSffi L 6 0 PhIM 
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^Ol^m. IFO4407 m-^^'J^ y ^ ^y^'—^mm^ 0.129 Wi/ml X-h^. i3 
- ^Vu =1 ig'tt^tifl 4.34 ^fi/mL t IAM2020 mXi^^' 3 ^'yV 

-if fgttfl 0.156 mtL/ml Xh^ . &- ^V^n v-^-if ^f^fi 5.97 Wi/ml 

^IfeM 2 

^JS^J ll-t*toT. r^^/l-=¥/W;^ :7^;^^;^ IAM2046l^^l^#iCHtjJt 

mmm-^^m^mi^ (2%^at&. o.3%:fem> o.i%kh2po,. 

0.05%MgSO4 • 7H,0. 3%BT^^ttxVy^. 0.5%>^'yh-^ (0^l4M). 

pH5.6) i^4 0r«ii§«t. '^mmm^m^o v^^-y =iv-^-— if?gt4f± 

0.106 Wi/ml XhV. & v-y-iff&ttfi 0.320 mtL/ml Xh^tc. 

mmm s 

ry^^;V^;V7. 7^;^f^;^IAM2046t5^^fflV^-Cv^^5^■y =i v-^'— if 
{t5M^^^M(^^^^-^V^T^rJ•LfCo T>^-</l-^/^>^ :7 IAM2046 
m-^m^ (2%^a)^\ 0.3%itii:> O.iroKH^PO,. 0.05%MgSO, • 7H2O. 3% 

i^#@3^^o.i%^iPx.6 0rBlit«t. v>^"y 3v'^'^— e-fgt*^ 
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IAM2020 (:::JoV^Ttj|i]#(^^m:d^Ebti.fic 

L/Co i^^V^-X:\ dWiili^^ 1 ml i: 20 raM y ^^llfnt (pH 6.0) "C- 5 mg/ml 
tcl^M ^ntc pNP-^ y p< -< P V- K^lg 1 ml i ^^S^ L . 37°C ^ ^ ^ 
htfcc 1. 2. 4. 24. 48 0#rHlti(^f-^^^/^^-?:tl^'tllH]lKL. ^l^^n-^b 
^'^■7 (TLC) t^xy y ^^^-;^(D5Sii^lSlf^bfCo 
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xi~7.h^utLm-\^'^^^y y^^'^'^^f^o ^m-mmmm^fm-^ (ioo°c. lo 
a) mm^y-y/i^mmm 

#:it«(75;»'a'tt#btL/cJ#«:/nx?.^ 10,000 mm\ 10 min.-eji'L>5>il ± 

aftj^^t lO^f »0 lOmM y ^i^/^5/:7r- (pH7.0) ic»L-CM^I^iC 
■C0f*:^?i^#bfCo ^ (7) 12,000 mm\ 20 min.T'ji'i>:5^^ ^(0± 

mm^^^ (DiFco) 0.2% 

(DIFCO) 0.5% 
i^lhit^) 2.0% 

y 2 tK^ 1 :^ y A mMit^) 0.1% 
^m-^^'^-^^yy-^yyi^mm Oiiuit^) 0.05% 

J§jfil00ml^«P7 7;^nilc5^m^. 12rC. 20^^^1. 1 ^ff-C^^ 
21 



wo 00/18931 



PCT/JP99/05346 





2.0% 




0.3% 




0.1% 




0.05% 




3.0% 




0.5% 



PS LfCo JtJfi 100 ml 77;^=' 121°C. 20 53^rBl. 1 Ml±-Ci^ 

^2 • 

j^xvy^^^-r* (Bill. 0*^)i!&) 8.3% 

±fEmfife^*t$Sl7KMPt. itlfe9ml^l§«^^l^t::^l^f^^ 12rc. 20 3^ 

fig 9 its 300 mm\ >^ 7 h J: "9 1 \ f^'^^. 

^{4^30°CTJt«Lfc„ 

yy^-^ 5.0g ^ftM^ 1.5 ml \z.wm 100 ml SH:^ :7 ^ ;^ 

22 
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i2i°c. 20 ^^1. i^mx-mmLxmmLfz. 
mm 

ms mm- wcmm(Dmm 

• Trvptip. sov broth rPTFCO^ 
BACTO Tryptone 
BACTO Soytone 
BACTO Dextrose 

±mm^^mmy\^\^MmL. mmiooini^^nyy:^=^\^''^mm. i2ir. 
sii: i40min-\ ;^7^hj;'9 1 :^-^mm. iuu±mm. iiu.m^i'^ 
^.v-<y'hy (0*^^) 1.0% 

^a^^;^(DIFCO) 0.25% 

mmrye^^j^^ m^nm) 0.1% 

Vymy^m2:^V^J>> (MMit^) 0.05% 

M-7^"^>v^^A7 7kfP#J 0.025% 

mt^^i^^y^-^ mitmm) 0.0001% 

T-r":=& y-/^LG126 (Mmit) 0.001% 
23 
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y:/ h-;^#80 (0;?ts:^p"pSPX) 0.5% 

h-;^#8o (D-mumms ^mmmmm:^x^mmi:mmLxmm\^tco 

ti<t i40min-\ mmmy^^^^^ imimm. s^mmm. um^i^ 
sovxmmLfc^ 



M 4 Penicillium multicolor (D^^ 

"y^y^n" (4^--t>>M») 2.0% 

•fY^m Oi-OJ^b^) 3.0% 

y 2 7k« 1 ;^ y (wmfb^) 0.5% 

lig^T>^^l>i>. (lP3feM^) 0.4% 

m.'^mn 0.3% 

r7^";*y-/^ (mm^k) 0.05% 



I40mm\ ;^7:/hJ;'9 l^-ifg^ffi. 5 0i^±J#«. 
27'C-eit«tfCo 

^yV-^mQ {^^^^uMT.) 3.0% 

y >'i?2 7Kmi;(7y-i7A (iim^t:^) 2.0% 

mm.ri^'e=^t;j>> m%mM) 1.0% 

^ h PIG (Tf- 1 t^'-z^^o^p) 3.13% 

Tx;>&/-/^LG126 (Mm^l^) 0.05% 
24 
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2rcxmmLfc. 

^ 5 Corynebacterium M<^ifl^ 





0.2% 




0.1% 




0.4% 




0.15% 


V ym:^mi- h y A . 12 tk^p^j 


0.15% 




0.02% 




0.0001% 




0.001% 



mmLfco mm 10 m\^mmm^'^\^'^mk. i2rc. 2o^^r.i. lUj^xmmL 
mt omm 300 min\ :^vyh^^ i^—^mm. 2ummm. um^i^ 

;^^^::^/^-i3 p<-<nv'K 0.2% 

mmri^'^^^^j^^ 0.4% 

U>'m27kmi;^y 0-15% 

y v^tK^-^ h y a • 12 Tk^pti 0.15% 

25 
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i/;t> A • 7 7kfP#J 0.02% 

m.mm-m • ? TKfnti o.oooi% 

mt:^/^^y'>'^ • 2 TKfPti 0.001% 

mmLfz. mm 10 ml ^mmmmw\^'^mk. i2rc. 20 5>rBi^ i^i±-eM®t 

Sli 140mm\ mmm-^^y^X^ Imlg?®. IBr^lit^^ 

30°CTJt*UfCo 

b) mmmmmmm 

pNP- ^-^y ^-<nv^K^5 mg/ml <^ 5 J; 5 20 mM I^^ISfr^iS (pH 

5.5) \z.mmL. :Lti^mmmmAtLfc. ;?^^y^/^-^-7^y t^-^hv-k^ 

10mg/mli;^i6J:5 20mM@^i?^»f?g (pH 5.5) }C^ji||L. rtl^SK^^S 

B i: LtL. 
c) 

SK^^SA^-^^iJ^nii^Wl^ 100 fil t "9. ^*i^^^://H00Hl^^Bx. 

37°C(7)tIia7K1f 4'-e96H#rBl^^Sj^;^ffofCo @6^H#rHltIjiLfcft. 100°C. 

mm^i'-y^i^(DbmMmt LT. ^«RJ^;mf(::SI*f-^://^^ 100°C. 10 ^^^1 

d) mm^^-^ v^'vy 
mm^^^^^~fm 20 hi ^ ^ o 1; :^ ^;v(Dnm (smca gei eo F254 [1.05554], 

^/^^ (Merck) l±) (Cv^7K5/hL. ^j^^iirfc^ rtlSrM^^/L- : : *S 

M7K=3:i:i (Dm^xu^\.fzmfmm\^x 2mmm\.fio mmimmm^ 

26 
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mm^m:immL. io5°c. mio'y^moy^i^xm^^^tc. 



27 









{Aspergillus oryzae) lAM 2769 




T;^-^/^=¥/^;^ :=-ii^ {Aspergillus nigez) 

lAM 2020 

IFO 4091 

IFO 9455 

IAM2107 




{Aspergillus aculeatus) 




{Penicillium rugulosum) IFO 7242 




{Penicillium lilacinum) IFO 5350 




{Penicillium decumbence) IFO 31297 




{Penicillium multicolor) lAM 7153 




{Rhizopus oryzae) JCM 5560 




{Rhizomucor pusillus) lAM 6122 




{Rhizomucor miehei IFO 9740 




( Talaromyces emersonii IFO 9747 




{Mortierella vinacea IFO 7875 


mm 


( Cryptococcus albidus) lAM 12205 


mm 


{Microbacterium arborescens) JCM 5884 




{Corynebacterium ammoniagenes) IFO 12072 




3 y X y T>^^Tv^^>^ 
{Corynebacterium ammoniagenes) IFO 12612 




n y ;^./^i:7 7'y T 

{Corynebacterium glutamicum) IFO 1318 




{Actinoplanes missouriensis) JCM 3121 



28 



wo 00/18931 



PCT/JP99/05346 



1^7)^2%, y 1 y 0.1%. fiiiE^-7^-~^.^>r>i, 0.05%. pHs.t) xz-tt. 

^)V^)V7. y^^^^T. {Aspergillus fumigatus) IAM2046 ^^®t> 30°C 

0.3%> y y 0.1%. Wm.'7^'^-^yt> 0.05%. bT-M4x^^^ 3%. 

^■y |._;^^#80 io/„^ pH5.6) ClP/o^mb. 30°C. 6 0 t fCo 

^^ft^iif:: ct "9 P?®«s:>^I^# , 8600 ml 6,000 :^ 5/ h 

(DW^-Sm^ (AIP-1010. m\LJt%) T 710 ml \Z.mM\^tz-. 'BMi^^ 200 ml ^ 
4°C. 15000 rpm. 10 ^r^lt^ji'L^^il 192 mUC^jlg^r ^^^^ -^i^ 55.9 

g (50%tafn) ;!JlIx.. BfeS^tfCo 4°C. 15000 rpm. 10 5^rBl<7))i'il^5^il 

-e#fDix/cyMi^^ 20%tafnMri/^::^'>A/20mM y ^mWM (pH 

6.0) lOmUC^I^ft. 4°C. 15000 rpms 10 ^^1)M'L^5>iif^<^±»^Ifl311X t fCo 
r(7)±?t9.5ml^. 20%tafP«it^T^^^'j7i»/20mM y ^'i^^ff^g (pH 

6.0) -x:^%{Y.\.fT.y ^=-jv^y (i6xioomm. yrf^-^^yT 

eW^«$^f^o ??H4t°-i^^lHli|XL. lODG;^^^ (BIO-RAD i±M) Srffl 
V^-C25mM h yni^y-/^r ^ ^'MfM (pH8.3) \Z ^< y y r -"^^X^ . 25 
mM h y y -/^r ^ ^IllfrW^ (pH 8.3) -tr^tt bfcPt-r :t^^3:Si^Mono- 
P;t;7A (5x200 mm. 7 r /^-^ v^Tl±$^) t::'Wt. Polybuffer (pH5.0. :7 r 
y^-r^:/Tt±M) -ei^mb. pH8.3/5^b pH5.0(7)pHiiLaa^<^ifll-J: "^Pi^^L 
fc®aM^«$i^. v?^-y r^v^^-if(D;^M^^Mp"n^#fc:o SDS-PAGEtl 

K^:^" y n i/^-— ff H y (BOEHRINGER 
MANNHEIM) i=±M) MfS L iTc: i: r 6 . /<y K<7)^t $ <7)'^^b{«II$H^c^/5^ 
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mmm 7 

mm pH \-tuy(D Lxm-^i^tz.. 20 mM m^^ ^y^-nci mnm-^- 

pH2-5 (D^ pH izMMLtz. 2 mM p NP-:/ y ^ K^H^ 400 fil ^ SlW 

5 ^PbI-Y h L/'o 7^(::^*'^^ft 90 jil ^iP^ 37°CV 20 ^j-PslSJ^i^^ff 

7teo/t„ O.SM^^':^ h y -^i^ ^1(^500 h1 ^An;iS^&^f^il:$ it. 420 nm (7)^ 
^S^aiJ^L^t«^^fT:^£ ofc. ^Olt^, ^iipH{i 2.5-3.0 T'fc^ri 

(pH2.5) -ePi^L/-2mM pNP-V' V / 400 nl l^^MMW^ 90 

\ilMx. 30-65°CT 20 ^^^ISJ^^^tf o 0.5M l^mi- h V ^ J^MW 500 ]il 

5l$(7)fWl#(Z)gim?St4^^-t-5@l*{'hb-<60t:T^i 80%<7)?gtt^WL. +^?'ce?§ 

pH^^14«J|^;T(?5J; pH 2-5 O^Hi^ 

pH 6-8 CD U ymmnm. pH 7-10 (Z)^~' y NaCl-NaOn 
*fTn"p ^ 100 L 37°C-e 1 Btr^l^S Lfcm. ^(D 90 fil ^ 2 mM p NP-T' 

yp<^Dv'K^^^ (pH2.5) 400]il^37°CX^5'^m^y^^^-V\^tzh(D{L 
Mx. 37°CT 20 6^m)x!Z^^nfj:^ t:.. 0.5M h y ^i^^^fl^ 500 ^il ^M^E 

420 nm (DPi^^t^^'iJ^ L^t4S'J^^tT/^V^a#?g'tt**46fCo 
^<7)^mpH^^14f±pH8-t? ioo%-efei9. pH3-8-e^:£-r'$>ofCo 

^(Dmu(Dmf^^^-r^mmt'^ 4-7 x^^^iCjt-^^ i igjev^pHiais-e^ 

S^^t4(±*tMfFp"p 20 mM ^^V^yy NaCl-NaOH mmW (pH 8 ) X 100 

{S«t. 30-55°C(7)^?MT' iBtr^^^Sm. ?^#?§i4^tJ^LIi'<fc. ^(73 
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7"!/^ . 1989 (Molecular Cloning"2"'* ed.,Cold Spring Harbor Laboratory 
Press, 1989)) J^t*^ o Tfjo 

a) m^i^T>^A(Dmm 

h'^i^M m^^^^ 0.2%. -<>^ b :/ 0.5%. y'h'^m2%. y 

1 i7 y '^7i. 0.1%. Stt^-^^^'^^v^-^A 0.05%. pH5.7) t^r^-</^=¥/^x 
y^:^'^:^ {Aspergillus fumigatuslPM.2MQ) ^Sttt. 30°C. 3 0 PbISMJ^ 

Michael J Hynes (Molecular and Cellular Biology, 1983, Vol.3, No.8,1430- 

1439)(7)^fe}-t^oT. ^QQm\(DUjV^^ — i)^h. 12.6 mg/ml (Dii,^(7?^fef:^ 
DNA 0.2 ml #fCo 

b) §i55>r 5 y M^J^^^WJ 
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la^ij^^ 1 

Ala-Ala-Ser-Ala-Ser-Ala-Tyr-Cys-Ser-Asn-Ser-Ala-Gly-Asn-Tyr- 
Lys-Leu-Ser-Ser-Ile-Ala-Ala 

Leu-Met-Thr-Pro-Ala-Gly-Ala-Asn-Phe-Ala-Leu-Met-Arg-His-Thr- 
Ile-Gly-Ala-Ser-Asp-Leu-Ser 

c) PGR i:: j; 6 DNA n - r/Oi'^f^ 

5'-ACGAATTCAA(TC)(TA)(CG)IGC(TCAG)GGIAA(TC)TA(TC)AA-3' 

ia?ij#^ 4 

5'-CGGAATTCTA(TC)TG(TC)(TA)(CG)IAA(TC)(TA)(CG)IGC(TCAG)GG-3' 
5'-TCAAGCTTGC(AG)AA(AG)TTIGC(TCAG)CCIGC(TCAG)GG-3' 
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5'-AGAAGCTTGCICC(TAG)ATIGT(AG)TG(TCAG)C(TG)CAT 

GeneAmp PGR System 9600 ^ — (Perkin 

Elmer) |±) ^ffl V^-C PGR Sli&^ff o 

10 X PGR S^&li W (/-^-=3f-^cn/k-r^ (Perkin Elmer) l±) 10 fil 
dNTPM-^^S (#2mM. (Perkin Elmer) ft) 10^1 



25mMMgGl2 (/^ — ^V^/U-^— (Perkin Elmer) l±) 6^1 

"^^^WKmWi (lOOHg/ml) Ifil 

40hM ir:/;?^ • •7°7^-^- 2.5 h1 

A(s^yi ry^-^yy^ ' -fyy^-r- 2.5 h1 

?gc®7K 67.5 Hi 



AmpUtaqGold (5 u/^l. y>°-dr:/^y^-r>- (Perkin Elmer) l±) 

0.5 jil 



<pcRKi^;^f4^> 

;^7^-v>l: (95^:. 9^5}-) ^ )\^ 

^x-v'2: '^14 (94^:. 45#) 30i^^^/^ 

r^-/^ (55^:, 15^) 

#:R (72^^ 2 ^) 
>«^7^-v^3: #:R (72°C. 10^) li^^^/^ 



# tlfcl^J 0.27kbp (D DNA if>H- ^ pucl9 (TOYOBO ^fc) ^n-^y^' 
33 
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d) mnl-y^y'y V-(Dim 

T7.^)^^)\^7. Vxl^^'^^'O Total RNA ^HIllX Poly(A)Quick mRNA 
Isolation Kit {y^Yy^i^-V (STRATAGENE) ttM) ^ffl V^T Poly(A) RNA 
^l^i^L/Co 7j5^ ZAP-cDNA Synthesis Kit (;^h7^v^-> 

(STRATAGENE) l±M) ^ffl V^T cDNA ;iZAPn-<^^- h 

y^'y-V (STRATAGENE) VrM) \:iy 4 ^-^y 3 > Gigapack HI Gold 

{y^hy^i^-y (STRATAGENE) ^±M) ^m^X^^y ^-"^y^' LMB^y 

^y'y')-^m^. 

e) m^l'y^'^y')-(^^^ ')-=-y^ 

±ta c)XnfL 0.27kbp (D DNA ifit^ DIG-High Prime U yiS—7y/^y( 

A (BOEHRINGER MANNHEIM) M)^fflV^-ClIli5 tfc„ rtl^DNA:/P 

-•ft tx. d)-e#/cji^^7'Y:/7 y -^•fy-'^ • ^^^zfV y^-^-i/^y 

;^h7^v^-:/ (STRATAGENE) ^±0-0^ h 7 a :/}-t^6V\ -Y^'t'^V 

iXv? i/ 3 ^ {In vivo Exicision) ^"0 . m 1.7kbp (O cDNA ^^tf "/^ 
^ K pAFPri 

f) itSia^J(D^^ 

gccgcctctg cttcggctta ctgttccaac tcggccggca actacaagct gtcctccatc 60 
gcagctccgg ttcaaggggc cggaaacccc ggctcggaat cgacctggca attgaccgtt 120 
gacgacactt cgtccggtca caaacagacg atagttgggt tcggtgctgc tgtcactgat 180 
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9CC£tC99'tC£l 


cctcgt'tcaa 


cactttgtcc 


gcctccgtgc 


tgcaagactt 


gctcaataaa 


240 






gaactttgct 


ttgatgcgac 


atactattgg 


ggcttcggat 


300 


rtat rraa+n 


acccagccta 


cacgtacgat 


gacaatggtg 


qqaaaQCQQa 


tccgtcactg 


360 




tter'i' aooaott 
auu vyyyyya 


ccgcggaacg 


gc'ta'tggcca 


agatgttggc 


aacaatgaag 


420 


^ 4" p "f" n p 51 fi r* 




yci uv#y y^ 


'tc'tccc'tgga 


gtgcaccagg 


atggatgaag 


480 




+ rr+'hcia+aci 
if^u u uyci tyy 


caatacgaac 


aacaacaact 


tgaacgatgg 


atacctaacc 


540 


ciy byyyyycici 


1^ n ri p n "f" p 


yyyy i*cn*yw^ 


agtcaattcg 


cgcagtactt 


tgtcaagtac 


600 


at LuayyuuL 




r»fici+or+par 
v^y y i#y i#oa^ 


g'tcgacgcga 


ttaccatcca 


gaacgagccg 


660 


uuy L LwayuL 




Luuociov^ci uy 


tatgtctacg 


atta'tgag'tc 


ggcacagctg 


720 


CC£19 £l£LCt 


an a + n n ^ 


o o ^" cf'f a p 


ay<^yv^yyyy(^ 


tagatacgga 


aatctgggct 


780 


"t d't 9 clC C £IC £1 


ciua v^aya Ly L 


owoy Loy ucio 


oov^W/Ciyuo wy 


tccttaacca 


ggccggtcag 


840 


"t" p rt "f ^ a a n "f" 


^yy uyyow uy 


gcactgctac 


gctcccaacg 


tcgactggac 


cgtgctcagc 


900 




acacaaaccc 


uyyciy t#ycioiy 


caa^a'ta'tga 


ccgag'tgc'tg 


gactccagca 


960 


tctg9C9C&t 


ggcatcaggc 


yyuy yau i< 


duuGi i^yy y lv^ 


ccctgcagaa 


ctgggcctcg 


1020 


99^9^99^^9 




yyyaauwuuo 


yo ifV^Giyy a by 


g'tccgca'tc't 


gtccactggc 


1080 


g9ct9C9C93i 


catgtcaagg 


p4"fnn'hnanp 

o V/ ^^y y i^ycioo 


a'tcaacaacg 


gagga'tacac 


gctcaacacc 


1140 


yua Udu wdwd 


Lya uyyuyou 


a't'tcagcaag 


t'tcatgccgc 


ctggtgcgat 


tgtgctcaat 


1200 


ggcagtggca 


gctacacgta 


ctctggcgga 


ggcggtatcc 


agtccgtggc 


ttccttgaat 


liOU 


cccgatggaa 


cccgcactgt 


ggttattgaa 


aacacttttg 


gcaatgatgt 


ctatgtgact 


1320 


gtcactatga 


agagcgggca 


gaagtggagt 


gggaacgccc 


ctagccaatc 


cgtgactacc 


1380 


tgggttcttc 


catctgcttg 


a 








1401 



Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala Gly Asn Tyr Lys 

15 10 15 

Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala Gly Asn Pro Gly Ser 

20 25 30 

Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr Ser Ser Gly His Lys 

35 40 45 
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Gin Thr He Val Gly Phe Gly Ala Ala Val Thr Asp Ala Thr Val Thr 
50 55 60 

Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin Asp Leu Leu Asn Lys 
65 70 75 80 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
85 90 95 

Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr Thr Tyr Asp Asp Asn 
100 105 110 

Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe Asn Leu Gly Asp Arg 
115 120 125 

Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met Lys Ser Leu Gin Pro 
130 135 140 

Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala Pro Gly Trp Met Lys 
145 150 155 160 

Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn Asn Asn Leu Asn Asp 
165 170 175 

Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr Gly Tyr Ala Ser Gin 
180 185 190 

Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala Tyr Lys Asn Leu Gly 
195 200 205 

Ala His Val Asp Ala He Thr He Gin Asn Glu Pro Leu Phe Ser Ser 
210 215 220 

Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr Glu Ser Ala Gin Leu 
225 230 235 240 

He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser Ala Gly Leu Asp Thr 
245 250 255 

Glu He Trp Ala Tyr Asp His Asn Thr Asp Val Pro Ser Tyr Pro Gin 
260 265 270 

Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys Ser Val Ala Trp His 
275 280 285 

Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu Ser Gin Phe His Asn 
290 295 300 

Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu Cys Trp Thr Pro Ala 
305 310 315 320 

Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr Met Gly Pro Leu Gin 
325 330 335 

Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu Gly Thr Asn Ala Gin 
340 345 350 
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Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala Thr Cys Gin Gly Leu 
355 360 365 

Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn Thr Ala Tyr Tyr Met 
370 375 380 

Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly Ala He Val Leu Asn 
385 390 395 400 

Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly Gly He Gin Ser Val 
405 410 415 

Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val Val He Glu Asn Thr 
420 425 430 

Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met Lys Ser Gly Gin Lys 
435 440 445 

Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr Thr Trp Val Leu Pro 
450 455 460 

Ser Ala 
465 



ggcgacacca gaaagcaacc aagagcacga cacggactta tttctctttg aca atg 56 

Met 

cgt ata tct gtc ggt get ctg ctt ggc ttg aca gcc ctg agt cat gcc 104 
Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His Ala 
-20 -15 -10 

aca aca gag aaa cga gcc gcc tct get teg get tac tgt tec aac teg 152 
Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser 
-5 -11 5 10 
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gcc ggc aac tac aag ctg tec tec ate gca get ecg gtt caa ggg gee 200 
Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala 
15 20 25 

gga aac cec ggc teg gaa teg ace tgg caa ttg ace gtt gae gac act 248 
Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr 
30 35 40 

teg tec ggt cac aaa cag acg ata gtt ggg tte ggt get get gte act 296 
Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val Thr 
45 50 55 

gat gcc acg gte acc teg tte aac act ttg tec gee tec gtg ctg caa 344 
Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin 
60 65 70 75 

gac ttg etc aat aaa ctg atg aca cet gee ggg gcg aac ttt get ttg 392 
Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu 
80 85 90 

atg ega eat act att ggg get teg gat ctg tee ggt gae eca gee tac 440 
Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr 
95 100 105 

acg tac gat gac aat ggt ggg aaa gcg gat ecg tea ctg teg gga tte 488 
Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe 
110 115 120 

aac ctg ggg gac cgc gga acg get atg gee aag atg ttg gca aca atg 536 
Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met 
125 130 135 

aag tet ctg eag cec aac etc aag ate etc ggc tct ccc tgg agt gca 584 
Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala 
140 145 150 155 

cca gga tgg atg aag ctg aac ggg gte ctt gat ggc aat acg aac aac 632 
Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn 
160 165 170 

aac aac ttg aac gat gga tac eta ace agt ggg gga acc ggt agt acg 680 
Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr 
175 180 185 

ggg tat gee agt caa tte gcg eag tac ttt gte aag tac att eag gcc 728 
Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala 
190 195 200 

tat aag aat etc ggt get cac gte gac gcg att ace ate cag aac gag 776 
Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn Glu 
205 210 215 

ecg ctg tte age tea gcg ggc tat ccc acc atg tat gte tac gat tat 824 
Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr 
220 225 230 235 
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gag teg gca cag ctg ate cag aac tac ate ggc cee get ett gee age 872 
Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser 
240 245 250 

gcg ggg eta gat acg gaa ate tgg get tat gac cae aae aca gat gtc 920 
Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp Val 
255 260 265 

ccg teg tac ecc cag act gtc ett aac cag gee ggt cag tae gtc aag 968 
Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys 
270 275 280 

teg gtg gee tgg cae tge tac get ecc aac gtc gac tgg ace gtg etc 1016 
Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu 
285 290 295 

age cag tte cae aac aca aac cct gga gtg aag caa tat atg ace gag 1064 
Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu 
300 305 310 315 

tge tgg act cca gca tct ggc gca tgg cat cag gcg gcg gac ttc ace 1112 
Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr 
320 325 330 

atg ggt ecc ctg cag aac tgg gee teg gga gtg gca gca tgg act ctg 1160 
Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu 
335 340 345 

gga acc aac get cag gat ggt ccg cat ctg tee act ggc ggc tge gcg 1208 
Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala 
350 355 360 

aca tgt caa ggc ttg gtg acc ate aac aac gga gga tac acg etc aac 1256 
Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn 
365 370 375 

acc gca tac tac atg atg gcg caa ttc age aag ttc atg ccg cct ggt 1304 
Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly 
380 385 390 395 

gcg att gtg etc aat ggc agt ggc age tac acg tac tct ggc gga ggc 1352 
Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly 
400 405 410 

ggt ate cag tec gtg get tec ttg aat ecc gat gga acc cgc act gtg 
Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val 
415 420 425 

gtt att gaa aac act ttt ggc aat gat gtc tat gtg act gtc act atg 1448 
Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met 
430 435 440 

aag age ggg cag aag tgg agt ggg aac gee cct age caa tec gtg act 1496 
Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr 
445 450 455 
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acc tgg gtt ctt cca tct get tga aaagagtgta gtttcagatg gttagatatg 1550 
Thr Trp Val Leu Pro Ser Ala 
460 465 

tattgaagag tagcgcttgg agacatcaat agcctttttc taattacatg tcgtgcagct 1610 
tccaaaaaaa aaaaaaaaaa aaaaaaaaaa aactcga 1647 



ia^ij#-^ 1 0 

Met Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His 
15 10 15 

Ala Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn 
20 25 30 

Ser Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly 
35 40 45 

Ala Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp 
50 55 60 

Thr Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val 
65 70 75 80 

Thr Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu 
85 90 95 

Gin Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala 
100 105 110 

Leu Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala 
115 120 125 

Tyr Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly 
130 135 140 

Phe Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr 
145 150 155 160 

Met Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser 
165 170 175 

Ala Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn 
180 185 190 

Asn Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser 
195 200 205 

Thr Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin 
210 215 220 
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Ala Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn 
225 230 235 240 

Glu Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp 
245 250 255 

Tyr Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala 
260 265 270 

Ser Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp 
275 280 285 

Val Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val 
290 295 300 

Lys Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val 
305 310 315 320 

Leu Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr 
325 330 335 

Glu Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe 
340 345 350 

Thr Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr 
355 360 365 

Leu Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys 
370 375 380 

Ala Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu 
385 390 395 400 

Asn Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro 
405 410 415 

Gly Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly 
420 425 430 

Gly Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr 
435 440 445 

Val Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr 
450 455 460 

Met Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val 
465 470 475 480 

Thr Thr Trp Val Leu Pro Ser Ala 



485 
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a) h(Dm^ 

^ p - ^ $ ti jt {5^- 5 y 7< D v- y — tf ^- -e ^ t^m^^mmi- 

{Aspergillus oryzae) ^ :^ T ^ 7 — if ^^tf 7° 7 ;^ 5: K pTG-Taa (Kato M, 
Aoyama A, Naruse F, Kobayashi T, Tsukagoshi N (1997) An Aspergillus 
nidulans nuclear protein, AnCP,involved in enhancement of Taka-amylase A 
gene expression binds to the CCAAT-containing taaG2,anidS,and gatA 
promoters. Mol Gen Genet 254:119-126) Ir^^ t 
•/7^v-TAA5' 
la^ij^-^ 1 0 
ir ■ -fy^ : 

5'-GGGCCTGCAGGAATTCATGGTGTT-3' 

^■7^7^-^ -TPS' 

5'-CGAGCCGGGGTTTCCGTCCGCAGGCGTTGC-3' 

mmBNAmm (SO^g/ml) Ifil 

50 ^M -ir v:^ • 7"^^ 1 nl 
50 ^iM T^f^ir^y!. • -/^^-^^ 1^1 



Premix Taq (EX Taq Version TaKaRa) 



22 ]iL 

23 \il 



« (95°C. 1^^) 



(95°C. 1^^) 



30 f--f 



r^-/U (55°C. 1^) 
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^fc. Bl^A^^ts-^y^^ KpAFPri ^^Mi L-Zy-f-^-dPCS' 

ir:/;^ • -yy-^-r- : 

5'-GCAACGCCTGCGGACGGAAACCCCGGCTCG -3' 

tzfy^-r-'PCS' 

mm^i 3 

5'-GCGCAAGCTTGGAAGCTGCACGACATGTAA-3' 

3' -CPCRi::-Ciiif>sU7 7^V :/ h^#fco r 07 7 iJ'W h iiT;^-</^^Vu 
;^ ;^ y if {Aspergillus oryzae) ^iJT^ y—^(0'fn^-'^-t^h^mi^ V 

»^l'{±Sse8387I ^T»^(^{iHindIIIi^^ h^^ALTfe^o :77^-7«^h^M 
Sse8387I h Hindlll T'^S LEHIX LfCc 

^-^^^-^--nliSKfipTG-Taa^^Mi: 7"7^-^>-TAAH 

1 4 

5'-GCGCAAGCTTTGAAGGGTGGAGAGT-3' 

m\\^^\ 5 

ry^-^yy^ ' -fy^-^— : 
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5'-GCGCCCTGCAGGTCTAGAATTCCTAGTGGTT-3' 

■V PGR Tifilig L :7 7 V h ^t#f^o 

LXh^o yy^'p^yh ^mmmm mndlll t SseSSSVI T'^a tlUHX LfZo 

'^-ti-mB'?-'^'h^:^^^i>y-5'-v ymm.ikmmm (pyr4) ^^t^-yy^ 

5:KpTGl (KatoM (1997) Mol Gen Genet 254:119-126) ^^JPg^^ Sse8387I 
mm. r;vi]^)y^7.yT^-^mM^ik. HUIXLfCo 

^(7) 3oC9 7^^~'^ ^ h^iSML/c:/^:^ 5 KpAFPriEl (-r-;^-it^^<Z) 
;^f^i::*|-LT)ii;^|p]) i pAFPriE2 (jI^;^!^) 
b)?i^W^^^O©# 

irxi^'yy.^'-^ ymm,mm.mm (pyrG) t^T-fc S T :::^v?^7 
{Aspergillus nidulans) G191 (Kato M (1997) Mol Gen Genet 254:119- 
126)^^^JtJi (2% ^/l^boidry^ ^^ 0.1% ^-fW. 2% iJ'Vwn^y^, 

0.1% -^y 2 ^g/mlp-T5 ySS#^. pH6.5) f^^Sb. 3O°C18 0#r^*l 

i5i#«-r'5o mw-^^m^^'omm\^s •fx2V':fyy^vmm (o.sMNaci. 

10mMNaH2PO4. 20mM CaClax 3.75mg/ml Novozyme234) SCC, 

1 fi#r0ll!g<^ J; "9 :/n h:/^;^ h^mUXL. 1500 rpm. h 'T^m-b^j^ 

m\^i^^s yn v'fy:^v^'{tmmt\^xmzo :L(DnLmm^ o-m-i^s.cimm. 

\mm\^. 1500 rpm. 5 5>^'L^5>II(^ i t9 MtJ^^i^fc., 0.8M NaCl/50 mM 

CsX^\mm\^nmM\^. ISOOrpm. 5^ii'lL^5>^t^J;'9?±^it^^Si6f::o M^* 
(D0.8MNaCl • 50mMCaCl2^ISt3:»L. "/n h "/y ^ h^MSrftfc^ ^Z. 
:L(OZ^viVfyy^VUm^Q\il\^. 20 DNA^IiS. 12.5^1 <Z) PEG 

(25% PEG6000/50 mM CaCyiO mM Tris-HCl (pH7.5)) ^M'k.U'^'ik. * 
-hi^ 20 ^^#gtfCo 7^i>l0.5ml(DPEG^^P;t^^m. 7K_ht' 5 t /c„ 

1 ml <Z) 0.8MNaCl/50 mM CaCl2^?j^^AP;tM^ Lfc. r (DM'^?S0.5 ml 
50°Ci::f*fiLTfc'V>fc 15 ml (D 2%T:^"-^'a ifS^i&ii (0.6% 
NaNOa. llmMKH2P04. 7 mM KCl. 1.2M y/l^t h-/^. 0.05% MgS04 • 
THjO, 1% ^'jVzi^T.^ 2 [ig/ml p-r ^ y ^S#^> pH6.5) tU^i^'y^- 
44 
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pTGl. pAFPriEl. p AFPriE2 (7) :/ ^ ^ ^ K DNA ^iloV^Tfjo /Co 
pAFPriEl 7!)^ibi± 23 m. pAFPriE2 -^^hn 13 t5^(D?f^Kfe|^^Sr^# bfCo 

c) nm^^monm 

mW^^mmfmit pTGl i)^h\t8 pAFPriEl h it 18 pAFPriE2 
12^^::ov^T^Tofc„ ^?]^W^^^f^ov>T^^^m5SSTOit (1% 
V^-^hy. 0.5%KH2PO4. 0.1%NaNO3. 0.05% MgS04 • 7H2O. 2% -^/Uh 

4Hg/ml p-T^/^S#^> 0.1% hl^-:^^^^y hmm (Trace 
element solution) ) (Core DJ., Biochem. Biophys. Acta 1966, 113 P. 51- 

56) \z.mmL. 3o°c demrmtommLtio 48mm. 72mm. 96mmtm 
mm^i-y^'j y^'i^. 6iifi(^6ii^i::ov>Tfgt4^m^tyto ptgi. 
pAFPriE2 (Dr^m^^m\^<^^^r\^-rfihmmf^mtmm^i:\^^j^t^-^fz.tK 
pAFPriEl mmmmm^mK-^^^xmmfsmmm^tifc. 
mmm 1 0 

»{±ISffl • (m 73 0 0 ^a^^l^^^b^^) 11-56299 

■ -ti h(DVk^^^^\t Molecular and Cellular Biology Vol. 3 

PP1430- 1439 (1983)tc'^oTfT^c^ofc. *ffl0<D^fe|$: DNA (Dl^^ttM i: H 
M<7)^& (Biochim. Biophys. Acta Vol.72. pp619-629. 1963 ¥) i-t^o 
TtfTt^ofco irfem®(D^fef^DNA(lIefuji (Biosci.Biotec.Biochem. 
Vol.60. ppl331-1338. 1996 ¥) t-tA^oTPM LfCo 

^ (D J: 9 Kmhfhfz.^n^^^ DNA 10 Jig ^T;^-</i-=¥/i-;^ y^iS^:^ 
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iAspergillus.fumigatus) ^ T>^^/^=¥Vk^ ir^)^ {Aspergillus.oryzae) ^ T 
^^/^:3^iV^y^< {Aspergillus niger) , T 7^^)V^)V7. f^a-y^:^ 

{Aspergillus aculaetus) . ^:=-^y^)^J>> ^)yl'-t-^ {Penicillium 
lilacinum) ^^^v'U'^'i^ 'f'fJ^'y^ {Penicillium decumbence) ^ 
>>iN -rjVf-ijy— { Penicillium m ulticolar) . ^ y^-^^^^ y-^ 

( Talaromyces emersonii) > ^/V'f- oi 1/ 7 ^':Mr T {Mortierella vinacea) ^ 
^) yi) :^ T { Cryptococcus albidus) . ^ ^ ^ ^) 

Tly^=^T iyy^^ { Corynebacterium ammmoniagenes) , ^ly^-^-^i^T-UT 
^ ^ij Jis { Corynebacterium glutamicum) ^ ^ ^ u f ^) T/U^' 
Hr y ;^ {Microbacterium arborescens) ^ ^:=-i/ J>> ;ud:-i}-;UJ>, 

{Penicillium rugolosum) (7):^-^ BamHI T\ U y "7°;^ ^ U -f" ^ {Rhizopus 
oryzae)^ yy'A=i— /L' 'fi/yTs {Rhizomucor pusillus) ^ \))/J^zi^;v ^ 
— /^ ^ {Rhizomucor miehei) . r'^=f'J-fyy7. y^:/v^;^ 

{Actinoplanes missouriensis) . EcoRI T ti'fb L 1% T d - ^ 

DNA^-:^-^ t^y/ yfyylzy^u y V t. DIG ^y7.y-2^^y V (^-y yiS- 

B^Wt^) ^WMLfch(D^zfti-y' t \^x^--A'f^)¥4^—^yB y^nti^^tc. 
^(D^^. y ^-Vif-i/a (5 X SSC. 1% :^'n 

0.1% N-y f^n^/uif/wn^y^^-:)- h y t^A, 0.02%SDS. 68°C^ -m). i^fclf-^ 
(6xSSC. 0.1% SDS. mU.. 5 min. X 2 i 6 X SSC. 0.1% SDS. 45°C. 15 
min.x2) X^li^^n^l^tctZ^. ^y h Lfc:^^g^^v/^■•:^;^ 
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{Aspergillus fumigatus) IAM2020 ^(Di^m m(Di^^V =^t^ tf 

^hK. r y^^)V-^)\^7. ^ y -tf {Aspergillus oryzae) . T :^ ^ /V ^ 
^;if— {Aspergillus niger) . T r^^y^T. {Aspergillus 

aculeatus) ^ ]) J>> /^"^ io y— {Penicillium multicolor) ^ ^ y 

t> A y ^ v-t- {Penicillium lilacinum) . nyt^/-^^xyf>i^ T:/^::^T 
( Corynebacterium ammoniagenes) , n y 7^ y ^ ^' jv^ %ti 2::^ 

{Corynebacterium glutamicum) "Cf^J; h y :/ v^oi (7)M tV^^f^(7) 
& (SxSSC. ^M. 10^<b4xSSC. 68^. 30 5)-) i;:fc^V^■r v^i/-:h/^^ 

HMM 1 1 

±0 



47 



wo 00/18931 



PCT/JP99/05346 



(Glycitin) 
(Genistin) 

y^i^y 

(Daidzin) 



446.4 
432.4 
416.4 



R, 



_R3_ 



riz^/uw ^y^y 458.4 

(Acetylglycitin) 

Tir^/l^^"^y^^y 474.7 
( Acetylgenistin ) 

T±^/U^^ i^y 458.4 
(Acetyldaidzin) 

-^u^^/u^]) ^y=f-y 502.4 

(Malonylgly citin ) 

•^u=^/U^=^7.^y 518.4 
(Malonylgenistin) 



•ra n/ix^'V iyy 
(Malonyldaidzin) 



502.4 



H 



OH H 
H H 



H 

OH H 



OCH3 H 
H 
H 

OCH3 COCH3 



2mM 
2mM 
2mM 
2 mM 
2 mM 
2 mM 



COCH3 

H H COCH3 

H OCH3 COCH2COOH 2mM 

OH H COCH2COOH 2mM 

H H COCH2COOH 2mM 



CH2OR3 




T ± ^' y y (Acetylglycitin) . T ir ^/L^^y'r^ ^ y 
( Acetylgenistin) . T ir ^ /l^ ^ ^ (Acetyldaidzin) . -r n n y V ^ 
(Malonylglycitin) . n^fV^ :^7.=f-y (Malonylgenistin) ^ xi :=. jv ^ y{ V' 

y (Malonyldaidzin) {S^X^i-y'y ^ -Y tt =7 A :^ ^ ^mM.) 

/U^/U:^ y^iJ^:7. {Asp. fumigatus) ^V^l±^:=iv'y 'y'A -^/U'f-idy — 
{Pen. multicolar) 1)^hm%\^tz.'y ^) -^^^y ¥—^mmWihr -"^y Y^%(r> 
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^mm^ 20mMmmmmm (pH4.o) -c-^irlt. ^ti^Mm^'^^ im 

AU/ml tL. 2mM. 4 yyy^y (12.5 fil) . 20 mM m^MBM (87.5 fil) . 

mmmm (25 ^^nx.55°c -cE^s^tr^^ofco ^mmu 3. 6B#rBiT25Hi 

oof-^-T^y >^^"^^T7'.^v\ 5>S^t/tf-:/://uf^^ ^y-^^75^L tK 900 ^1 
^m^y ^ ^^^-mm (0.2nm)Lfcf^7K-eM{^2.5{§#IRL/io wfDlml^ 
HPLC T'j|?|lf tfc (HPLC^{4^> :;(7^A : ODS80TM (my-)> : T± 

^^Sfe^iJ 1 2 

uj|?^(7^if^ii^ 2kg ^ ioo°c. 10 ^-cSTkttffi f4ffi?^^^-i'r-r;t^^H 

P2 0 (H^fb^th^) ^^mz.-^y Mz^m-f. ;^^y^/W'/y 7<^v- K^Pi^^ 
^-tir/Co ;57 7 A^^-/ KTi^'U ^ — 2^(7)E-r ;t>7K^ 20%7< ^ / — /^T'jJfc 
Wi^f^tk. 100%^ ^ y-/U-t'Pj^Lfc;^^y^;v:/y y-<D^> K^HHIXLfc. 

^jfe^j 4 i mi i: 20 mM y ymmnrm (ph 6.o)-c 5 

mg/ml (cfSm$tiyc;t'i'^'^/i-^y y-<P V K^Wf 1 ml t 37°CT 

ummmmm^m^m (ioo°c. io5» Lfcti(D^fflv^fcm^(^*5v^T^l, 

i;:tt;e-^'y'^/^:/y y-<n2v' K#(^Sfl^^*:y6^?5#•9 ^^-efeST ^"y 
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mm 1 3 

mmmm j: ^ p np-7° y ^ p k;^^ b (T) nmmm 
mmm 1 4 

mmm exmhtitimmmmm 0.3 Av isfiaiCDpNP-T^y 7<-<nv/KSr 
^jiM 1 5 

^ixi-Pl^^ii: 50%7< ^ y — /^-r')5fe#■^I^ 100%^ ^ 7 -y^-CHHIX t^/-^4< 

smg/mi t^i^^f tfcSRt:: 0.3AU (DUiff^^ij 4 iC7T^Lfz.m.mmm-tfcnmMm e 
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mmm i e 
mmm 1 7 

u-^s ^-^y^(D^%^'i^(Dm^mm^m^f^o ^Mmm\mm i.^9> k\j ^ 

Mx.5^°cx2Am^^ y^=^^-yB y^t^^k. v^y 
y^-xmmom'^xm^fz. ^(di^^^ i— ^—^^±y-i 

/w. -<y'y)Vr )V^-)Vfi:}i(nm%^Wm%.^^X\-^^:LhW^t-^^tz.. ^fc 

'^mm^xh^u.^>m^k^nx\^^:itt^^'^*^^tz. 
mmm i s 

mmM4 t 5\^yf^-tr:^-</i^^/i-:^ y ^ ^ :^ t-<^y ]) ^ -^Ji^^tty 

-S5l5(7)^^^S^fflv^Ti/v-y, irvyj', rv-f)v. -zrjv—y, ^.^^^m 

mmm 1 9 

y(D^m.^W 

mmm4i^^i-'B-nnmmm^m\^^x^u-(yt&9-(y\:: 0.5 au (Dmm^ 
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mmm 2 0 

mmm4 1 ^^nhfitc^mmmmmmm. \m\ty^ Y^rn^ (miSp^p : 
100%. mwMjt) 1 ml <t ^^/g-^L 37°ci^-c-Bfe iumm) 

(Z) -e [i E V ^ f£ -ti: t'cC >?) ^ o fc c 

mmm 2 1 

m-^m^m (loot:, 105» Lfci^>(7)T'{±r(7)J; 5^c^Sli;^{iSSfcfetL7tc:d^ofc. 

mmm 2 2 

^ife^jG <75ffi®igl*^fl5i'Y:^V7K-e^i^tr?gt4^ l.OAU/ml i: L. 2.5%7 
:n;t^^/^T/^=2-/^*^t^r-fe h:^ N y yi' (200 ml). 10%^ y 7<^n-;^'^tf 
20mMi^i^M'« (250 ^1). ^\.xmmmm (SOfil) ^;ftP;t. 55°C-eEJ^;Sr 

fTofCo Qmf^X^T i>^^/i-^-7^/V500 nl ^^nx.. fW. ji 

'il^5j^il^fTV\ ^-^/wjii::mf LfcSil(7)r^'y ::i>'^^*Lfco tKI^^'V 

r.tL^fl^^;^^/7K lOOfiU::'^0t. 20 h1 ^ TLC ^ h i^;^ h LT. S 
(®r?l^^fl> : mm.-M^:tyi^ = Z : 1 : lo ® 

r?^m. ^ y -/^= 1 : 4 rf^^B« io5°c-^' 10 'j^mm t^c). 

52 



wo 00/18931 



PCT/JP99/05346 



6„ 



53 



wo 00/18931 



PCT/JP99/05346 



5r ^mmw^\^. x^xw^zimm^^ ^ r.mmtLxm^ 

6. TIB (a) ~ (g) t^hm^-^fl^^-') ^^'^^^^^^^'O . ^^o, 

iLmumm-\m\.xmiLmmmw^^^^mm±xm^mm-f^m'^^^-t^yf^ 

( a ) ia^ij^(Z)@a^ij#^8 {3:faic(^T ^ y ^sa^ij^w-r^^y k^=i- 

(b) ia^m(Dia^ij#-i-8 icta«(7)r ^ yM^'J{^*3v>T. i lnxfi^icfliKD 
r ^ y i^ia^ij^ w-r 6 4< y -<7^^ KSr =1- K-r 5 ^ y 5^ ^ i/;^^ K. 

( d ) ifl^ijg(Dia^ij#-^ 7 'r^taS(^^Sia^J{-*3^v^T. i fixMMcoiis 

■t6:^°y K. 

(e) its (a) ~ (d) (DV^-fti;0>t^tEic(^^°y 1/^^ Kt^^ h y ^/v?:^ 
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(f) _h|B (a) ~ (d) (Z)V^-f;Jx/6^i'IS«<DJ}^y i/;^^ Kf'ffiPft^W-r 

(g) iilB (a) ~ (f) (7)^>/£< i tV^-ftl/i)^lot^tSa(^4^°y K 

8 . t#^3S 5 7 c7)v>TtL;i^(^Ei4<7)7K y vir^ K^-^WI"^ r i 

if ck ^ %%mn^w^-^ h:Lhi)^hfsih zLmtmm^^n t - ^sa^fls j; 

1 2. '^^mt^r :^^/^^J^'^ {Aspergillus) Wk. ^=-i/^)^J^ 
{Penicillium) P. y {Rhizopus) S^ y^/An— /i^ {Rhizomucor) 

^^p-^^ir;^ {Talaromyces) B> (Mortierella) Ms ^ 

y •7° h n «7 ;;(7 ;^ ( Cryptococcus) M> ^li^^p/^^r-yi^A {Microbacterium) 
Jg, =1 y ^^./^iJ'x y r^i^ {Corynebacterium) M^ T ^ =9- J 1^ y ^■^'^ 
{Actinoplanes) mt^hM \tK 6 Jl 1 1 <7)S^^t-?i „ 

1 3. -mifi^l^^iO^^^fiT-M^iSii-rSfl^ffl^^-rS 
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SEQUENCE LISTING 
<110> Amano Pharmaceutical Co., Ltd. 

<120> Novel enzyme composition, production process therefor, 
and use thereof 

<130> P-32423 

<140> 
<141> 

<150> JP 10-294675 

<151> 1998-09-30 

<160> 16 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 22 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 1 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala 61 y Asn Tyr Lys 
15 10 15 

Leu Ser Ser He Ala Ala 
20 



<210> 2 
<211> 22 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 2 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
15 10 15 

Gly Ala Ser Asp Leu Ser 
20 



<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> modified_base 
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<222> (U) 

<223> i 

<220> 

<221> modified_base 

<222> (20) 

<223> i 

<400> 3 

acgaattcaa ywsngcnggn aaytayaa 



<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<220> 

<221> modified_base 
<222> (17) 
<223> i 

<220> 

<221> modified_base 
<222> (23) 
<223> i 

<400> 4 

cggaattcta ytgywsnaay wsngcngg 



<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
<220> 

<221> modified_base 
<222> (17) 
<223> i 

<220> 

<221> modified_base 
<222> (23) 
<223> i 

<400> 5 

tcaagcttgc raarttngcn ccngcngg 
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<210> 6 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> modified_base 

<222> (11) 

<223> i 

<220> 

<221> modified_base 

<222> (17) 

<223> i 

<400> 6 

agaagcttgc nccdatngtr tgnckcat 28 



<210> 7 
<211> 1401 
<212> DNA 

<213> Aspergillus fumigatus 
<400> 7 

gccgcctctg cttcggctta ctgttccaac tcggccggca actacaagct gtcctccatc 60 
gcagctccgg ttcaaggggc cggaaacccc ggctcggaat cgacctggca attgaccgtt 120 
gacgacactt cgtccggtca caaacagacg atagttgggt tcggtgctgc tgtcactgat 180 
gccacggtca cctcgttcaa cactttgtcc gcctccgtgc tgcaagactt gctcaataaa 240 
ctgatgacac ctgccggggc gaactttgct ttgatgcgac atactattgg ggcttcggat 300 
ctgtccggtg acccagccta cacgtacgat gacaatggtg ggaaagcgga tccgtcactg 360 
tcgggattca acctggggga ccgcggaacg gctatggcca agatgttggc aacaatgaag 420 
tctctgcagc ccaacctcaa gatcctcggc tctccctgga gtgcaccagg atggatgaag 480 
ctgaacgggg tccttgatgg caatacgaac aacaacaact tgaacgatgg atacctaacc 540 
agtgggggaa ccggtagtac ggggtatgcc agtcaattcg cgcagtactt tgtcaagtac 600 
attcaggcct ataagaatct cggtgctcac gtcgacgcga ttaccatcca gaacgagccg 660 
ctgttcagct cagcgggcta tcccaccatg tatgtctacg attatgagtc ggcacagctg 720 
atccagaact acatcggccc cgctcttgcc agcgcggggc tagatacgga aatctgggct 780 
tatgaccaca acacagatgt cccgtcgtac ccccagactg tccttaacca ggccggtcag 840 
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tacgtcaagt cggtggcctg gcactgctac gctcccaacg tcgactggac cgtgctcagc 900 
cagttccaca acacaaaccc tggagtgaag caatatatga ccgagtgctg gactccagca 960 
tctggcgcat ggcatcaggc ggcggacttc accatgggtc ccctgcagaa ctgggcctcg 1020 
ggagtggcag catggactct gggaaccaac gctcaggatg gtccgcatct gtccactggc 1080 
ggctgcgcga catgtcaagg cttggtgacc atcaacaacg gaggatacac gctcaacacc 1140 
gcatactaca tgatggcgca attcagcaag ttcatgccgc ctggtgcgat tgtgctcaat 1200 
ggcagtggca gctacacgta ctctggcgga ggcggtatcc agtccgtggc ttccttgaat 1260 
cccgatggaa cccgcactgt ggttattgaa aacacttttg gcaatgatgt ctatgtgact 1320 
gtcactatga agagcgggca gaagtggagt gggaacgccc ctagccaatc cgtgactacc 1380 
tgggttcttc catctgcttg a 1401 

<210> 8 
<211> 466 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 8 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala Gly Asn Tyr Lys 
15 10 15 

Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala Gly Asn Pro Gly Ser 
20 25 30 

Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr Ser Ser Gly His Lys 
35 40 45 

Gin Thr He Val Gly Phe Gly Ala Ala Val Thr Asp Ala Thr Val Thr 
50 55 60 

Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin Asp Leu Leu Asn Lys 
65 70 75 80 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
85 90 95 

Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr Thr Tyr Asp Asp Asn 
100 105 110 

Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe Asn Leu Gly Asp Arg 
115 120 125 

Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met Lys Ser Leu Gin Pro 
130 135 140 

Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala Pro Gly Trp Met Lys 
145 150 155 160 

4/11 



PCT/JP99/05346 



Leu Asn Gly Val Leu Asp 61 y Asn Thr Asn Asn Asn Asn Leu Asn Asp 
165 170 175 

Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr Gly Tyr Ala Ser Gin 
180 185 190 

Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala Tyr Lys Asn Leu Gly 
195 200 205 

Ala His Val Asp Ala He Thr He Gin Asn Glu Pro Leu Phe Ser Ser 
210 215 220 

Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr Glu Ser Ala Gin Leu 
225 230 235 240 

He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser Ala Gly Leu Asp Thr 
245 250 255 

Glu He Trp Ala Tyr Asp His Asn Thr Asp Val Pro Ser Tyr Pro Gin 
260 265 270 

Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys Ser Val Ala Trp His 
275 280 285 

Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu Ser Gin Phe His Asn 
290 295 300 

Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu Cys Trp Thr Pro Ala 
305 310 315 320 

Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr Met Gly Pro Leu Gin 
325 330 335 

Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu Gly Thr Asn Ala Gin 
340 345 350 

Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala Thr Cys Gin Gly Leu 
355 360 365 

Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn Thr Ala Tyr Tyr Met 
370 375 380 

Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly Ala He Val Leu Asn 
385 390 395 400 

Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly Gly He Gin Ser Val 
405 410 415 

Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val Val He Glu Asn Thr 
420 425 430 

Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met Lys Ser Gly Gin Lys 
435 440 445 
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Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr Thr Trp Val Leu Pro 
450 455 460 

Ser Ala 
465 



<210> 9 

<211> 1647 

<212> DNA 

<213> Aspergillus fumigatus 

<220> 
<221> CDS 

<222> (54). .(1520) 
<220> 

<221> mat_pepticle 
<222> (120).. (1520) 

<400> 9 

ggcgacacca gaaagcaacc aagagcacga cacggactta tttctctttg aca atg 56 

Met 

cgt ata tct gtc ggt get ctg ctt ggc ttg aca gcc ctg agt cat gcc 104 
Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His Ala 
-20 -15 -10 

aca aca gag aaa cga gcc gcc tct get teg get tac tgt tec aac teg 152 
Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser 
-5 -11 5 10 

gcc ggc aac tac aag ctg tec tec ate gca get ecg gtt eaa ggg gee 200 
Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala 
15 20 25 

gga aac eec ggc teg gaa teg acc tgg eaa ttg aec gtt gac gae act 248 
Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr 
30 35 40 

teg tec ggt cae aaa eag acg ata gtt ggg ttc ggt get get gtc act 296 
Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val Thr 
45 50 55 

gat gee acg gtc aec teg ttc aac act ttg tec gee tec gtg ctg eaa 344 
Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin 
60 65 70 75 

gae ttg etc aat aaa ctg atg aca eet gee ggg gcg aac ttt get ttg 392 
Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu 
80 85 90 

atg cga cat act att ggg get teg gat ctg tec ggt gae cea gcc tac 440 
Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr 
95 100 105 
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acg tac gat gac aat ggt ggg aaa gcg gat ccg tea ctg teg gga tte 488 
Thr Tyr Asp Asp Asn Gly 61 y Lys Ala Asp Pro Ser Leu Ser Gly Phe 
110 115 120 

aac ctg ggg gac cgc gga acg get atg gee aag atg ttg gea aea atg 536 
Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met 
125 130 135 

aag tct ctg eag cee aac etc aag ate etc gge tet ecc tgg agt gca 584 
Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala 
140 145 150 155 

eea gga tgg atg aag ctg aae ggg gte ett gat gge aat acg aac aac 632 
Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn 
160 165 170 

aac aac ttg aac gat gga tac eta ace agt ggg gga acc ggt agt acg 680 
Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr 
175 180 185 

ggg tat gee agt caa tte gcg eag tac ttt gtc aag tac att eag gee 728 
Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala 
190 195 200 

tat aag aat etc ggt get eac gte gac gcg att ace ate eag aac gag 776 
Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn Glu 
205 210 215 

ccg ctg tte age tea gcg gge tat cee ace atg tat gtc tac gat tat 824 
Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr 
220 225 230 235 

gag teg gea eag ctg ate eag aae tac ate gge cee get ett gee age 872 
Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser 
240 245 250 

gcg ggg eta gat acg gaa ate tgg get tat gac eac aae aea gat gte 920 
Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp Val 
255 260 265 

ccg teg tac ecc eag act gte ett aae cag gee ggt eag tac gte aag 968 
Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys 
270 275 280 

teg gtg gee tgg eac tgc tac get cee aae gtc gac tgg acc gtg etc 1016 
Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu 
285 290 295 

age eag tte eac aae aea aae eet gga gtg aag caa tat atg ace gag 1064 
Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu 
300 305 310 315 

tgc tgg act cea gca tct gge gca tgg cat eag gcg gcg gac tte ace 1112 
Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr 
320 325 330 
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atg ggt ccc ctg cag aac tgg gcc teg gga gtg gea gca tgg aet ctg 1160 
Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu 
335 340 345 

gga acc aac get cag gat ggt ccg eat ctg tee act ggc ggc tgc gcg 1208 
Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala 
350 355 360 

aea tgt caa ggc ttg gtg acc ate aac aac gga gga tac acg etc aac 1256 
Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn 
365 370 375 

acc gea tae tac atg atg gcg caa tte age aag ttc atg ccg cct ggt 1304 
Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly 
380 385 390 395 



gcg att gtg etc aat ggc agt ggc age tac acg tac tct ggc gga ggc 
Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly 
400 405 410 

ggt ate cag tee gtg get tec ttg aat ccc gat gga acc cge aet gtg 
Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val 



1352 



1400 



gtt att gaa aac act ttt ggc aat gat gtc tat gtg act gtc act atg 1448 
Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met 
430 435 440 

aag age ggg cag aag tgg agt ggg aac gee cct age caa tec gtg act 1496 
Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr 
445 450 455 

ace tgg gtt ett eca tct get tga aaagagtgta gtttcagatg gttagatatg 1550 
Thr Trp Val Leu Pro Ser Ala 
460 465 

tattgaagag tagcgcttgg agacatcaat agccttttte taattacatg tcgtgeagct 1610 
tceaaaaaaa aaaaaaaaaa aaaaaaaaaa aactega 1647 



<210> 10 
<211> 488 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 10 

Met Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His 
15 10 15 

Ala Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn 
20 25 30 

Ser Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly 
35 40 45 
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Ala Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp 
50 55 60 

Thr Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val 
65 70 75 80 

Thr Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu 
85 90 95 

Gin Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala 
100 105 110 

Leu Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala 
115 120 125 

Tyr Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly 
130 135 140 

Phe Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr 
145 150 155 160 

Met Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser 
165 170 175 

Ala Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn 
180 185 190 

Asn Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser 
195 200 205 

Thr Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin 
210 215 220 

Ala Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn 
225 230 235 240 

Glu Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp 
245 250 255 

Tyr Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala 
260 265 270 

Ser Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp 
275 280 285 

Val Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val 
290 295 300 

Lys Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val 
305 310 315 320 

Leu Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr 
325 330 335 

Glu Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe 
340 345 350 
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Thr Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr 
355 360 365 

Leu Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys 
370 375 380 

Ala Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu 
385 390 395 400 

Asn Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro 
405 410 415 

Gly Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly 
420 425 430 

Gly Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr 
435 440 445 

Val Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr 
450 455 460 

Met Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val 
465 470 475 480 

Thr Thr Trp Val Leu Pro Ser Ala 
485 



<210> 11 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 11 

gggcctgcag gaattcatgg tgtt 



<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

cgagccgggg tttccgtccg caggcgttgc 



<210> 13 
<211> 30 
<212> DNA 

10/11 



PCT/JP99/05346 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

gcaacgcctg cggacggaaa ccccggctcg 



<210> 14 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 14 

gcgcaagctt ggaagctgca cgacatgtaa 30 



<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gcgcaagctt tgaagggtgg agagt 25 



<210> 16 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 16 

gcgccctgca ggtctagaat tcctagtggt t 
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